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O   typically secrete glucocorticoids to maintain or restore homeostasis (Wingfield and Romero 2001). The pattern of corticosterone secretion in response to a standardized stressor is frequently used to compare how different organisms respond to disruptive events. For birds, the most common technique is to use capture-and-handling stress to activate the hypothalamic-pituitary-adrenal (HPA) axis; the sensitivity of the axis to the stressor is determined through repeated blood sampling followed by radioimmunoassay (RIA) of the blood samples for corticosterone. Birds are held in a cloth bag between sampling sessions. This protocol facilitates comparison of adrenal responsiveness within and among species, and the results of such studies have enhanced our understanding of how ecological factors modulate stress responses
.
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The Auk, Vol. 125, Number 1, pages 225-229. ISSN 0004-8038, electronic ISSN 1938-4254. c Permissions website, http://www.ucpressjournals.com/reprintInfo.asp. DOI: 10.1525 /auk.2008 The importance of a standardized approach in collecting blood samples to measure adrenal responsiveness has been acknowledged, either explicitly or implicitly, in many papers. However, subtle but possibly important procedural differences occur among studies that use this protocol. For example, in many studies, morphological measurements are taken after the last sampling period, so that the only time birds are handled is when blood samples are taken (Wingfield et al. 1992 , Silverin et al. 1997 , Blas et al. 2005 . By contrast, morphological measurements are sometimes taken between blood samples, when the birds would otherwise be in a cloth bag (Meddle et al. 2003 , Adams et al. 2005 . Similarly, birds are occasionally held in small cages between sampling periods (e.g., Love et al. 2005) , rather than in cloth bags. Furthermore, different trapping methods may be used in the same investigation (e.g., Lynn et al. 2003 (e.g., Clinchy et al. 2004) . Finally, the same individual is sampled repeatedly in many studies (Wingfield et al. 1992 , Silverin et al. 1997 , Love et al. 2003 , whereas, in others, each bird is bled only once during the captureand-handling period (Sockman and Schwabl 2001 , Quillfeldt et al. 2004 , Brown et al. 2005 . The possible effects of methodological differences in the standardized protocol have rarely been examined directly, yet there is evidence that they may be significant. For example, Canoine et al. (2002) found that the stress response induced by restraint in a cage is greater than that induced by restraint in a cloth bag. Romero and Romero (2002) found that the onset of the stress response in birds is influenced by trapping technique. Kannan and Mench (1996) Figure 1 Fig. 2A ). There were no differences among hematocrit levels in birds bled once, either at time 0 (39.73 ± 0.83%), time 15 (40.4 ± 0.93%), or time 30 (38.6 ± 1.00%) (F = 0.97, df = 2 and 42, P = 0.386; Fig. 2B ).
by The American Ornithologists' Union. All rights reserved. Please direct all requests for permission to photocopy or reproduce article content through the University of California Press's Rights and

RESULTS
The results of the paired t-tests are shown in
DISCUSSION
The handling-induced corticosterone titers I report are lower than those commonly found in adult birds, but adrenal responsiveness in nestlings is less than that in adults (e.g., Sims and Holberton 2000) , and my results are consistent with values reported by AUK, VOL. 125 others for nestling American Kestrels (Sockman and Schwabl 2001, Love et al. 2003 (Djojosugito et al. 1968 , Kovách and Bálint 1969 , Radke et al. 1985 . Indeed, the rapid movement of extracellular fluid into the capillaries is so rapid and strong that it can overshoot the pre-hemorrhage blood volume within a few minutes (Takei and Hatakeyama 1987) . This replacement fluid results in a diluting effect that is manifested by a reduction in hematocrit values (Djojosugito et al. 1968 , Kovách and Bálint 1969 , Ploucha et al. 1981 , Gildersleeve et al. 1985 , Dressen et al. 1999 , Totzke et al. 1999 , Piersma et al. 2000 .
Although many early studies of hemorrhage involved the removal of a large percentage of the total blood volume and were not designed for the birds to survive, the hematocrit results presented in Figure 2A suggest that hemodilution also occurs when small amounts of blood are collected repeatedly over 30 min. By contrast, hematocrit levels did not differ among singly bled birds sampled during that time-frame (Fig. 2B) 
